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Description 

The invention relates to heterocyclylcarbonyl substituted benzofuran-alkanecarboxydic acid derivatives, processes 
for their preparation and their use in medicaments. 

5 it is known that the NADPH oxidase of phagocytes is the physiological source to the superoxide radical anion and 
reactive oxygen species derived therefrom which are important in the defence against pathogens. Uncontrolled forma- 
tion leads to tissue damage in inflammatory processes. It is additionally known that elevation of phagocyte cyclic AMP 
leads to inhibition of oxygen radical production and that this cell function is more sensitive than others such as aggre- 
gation or enzyme release (cf. Inb. Arch. Allergy Immunol., vol. 97: pp 194-199, 1992). 

io Benzofuran- and benzothiophene derivatives having lipoxygenase-inhibiting action are described in the publication 
EP 146 243. 

Surprisingly it was found that compounds given by the general formula (I) inhibited oxygen radical formation and 
elevated cellular cyclic AMP levels probably by inhibition of phagocyte phosphodiesterase activity. 

The invention relates to heterocyclylcarbonyl substituted benzofuranyl-and thiophenyl-alkanecarboxyclic acids 
is derivatives of the general formula (I) 

V W 

(D 



25 



in which 




R 1 represents hydrogen, halogen, carboxyl, cyano, nitro, trrf luoromethyl or a group of a formula -OR 3 or 

-SR 4 , 

Wh which"* . :i , l * :? 

R 3 andR 4 are identical or different and \ firmer*:, - i 

30 - ^ denote cycloalkyl having 3 to 6 cartx)n atoms, hydrogen, a 5 to 7-membered saturated or unsaturated V" 

heterocycle having up to 4 heteroatoms from the series comprising N, S and/or O, which is optionally 
substituted by identical or different substituents from the series comprising halogen, cyano, nitro or 
by straight-chain or branched alkyl having up to 6 carbon atoms or 

denote straight-chain or branched alkyl or alkenyl each having up to 8 carbon atoms, and each of 
35 which is optionally monosubstituted to trisubstituted by identical or different substituents from the 

series comprising trifluoromethyl, halogen, cyano, carboxy, hydroxy, straight-chain or branched 

alkoxy, alkoxycarbonyl or acyl each having up to 6 carbon atoms or by a 5- to 7-membered saturated 

or unsaturated heterocycle having up to 4 hetero atoms from the series comprising N. S and O and 

to which an aromatic ring can be fused, 
40 or by phenyl, wherein all rings are optionally monosubstituted to trisubstituted by identical or different 

substituents from the series comprising nitro, halogen, carboxy or straight-chain or branched alkyl or 

alkoxycarbonyl each having up to 6 carbon atoms, 

or alkyl or alkenyl are substituted by a group of formula -CO-NR 5 R 6 

in which 

45 R 5 and R 6 are identical or different and 

denote phenyl, benzyl, hydrogen, formyl, straight-chain or branched alkyl or alkenyl each having up 
to 6 carbon atoms and which are optionally substituted by carboxy, hydroxy, straight-chain or 
branched alkoxycarbonyl having up to 6 carbon atoms, 
or 

so R 3 denotes a hydroxyl protecting group, 

T represents an oxygen or sulfur atom 

V represents a straight-chain or branched alkytene or alkenylene chain each having 2 to 8 carbon 

atoms, 

W represents cyano, 1 H-tetrazolyl or a group of a formula -CO-R 7 , -CO-NR 8 R 9 , -CONR 10 -SO 2 -R 11 or 

55 PO(OR 12 )(OR 13 ), 
in which 

R 7 denotes hydroxyl, cycloalkyloxy having up 3 to 7 carbon atoms or straight-chain or branched alkoxy 

having up to 8 carbon atoms, 



2 



EP0 685 479 B1 



are identical or different and denote hydrogen, phenyl, benzyl, straight-chain or branched alkyl or acyl 
each having up to 6 carbon atoms and which are optionally substituted by hydroxyl, 
or 

denote hydroxyl, 

denotes a straight-chain or branched alkyl having up to 6 caibon atoms, which is optionally substi- 
tuted by phenyl or trifluoromethyl, 
or 

denotes phenyl, which is optionally substituted by substituents from the series comprising halogen, 
cyano, nitro or by straight-chain or branched alkyl having up to 6 carbon atoms, 
are identical or different and represent hydrogen or straight-chain or branched alkyl having up to 6 
carbon atoms, 

represents a 5 to 7 membered, saturated or unsaturated heterocycle, which can contain up to three 
oxygen, suphur and/or nitrogen atoms as heteroatoms and to which further a benzene ring can be 
fused and wherein both rings are optionally monosubstituted to trisubstituted by identical or different 
substituents from the series comprising hydroxyl, halogen, nitro, 1H-tetrazoIyl, trifluoromethyl, trrf- 
luoromethoxy, difluoromethyl, difluoromethoxy, cyano, carboxy, straight-chain or branched alkyl, 
alkcxy, alkoxycarbonyl or acyl each having up to 8 carbon atoms or by a group of formula -NR 14 R 15 , 
-SR 16 ,S0 2 R 17 or-0-S0 2 R 18 , 
in which 

have the first meaning shown above for R 8 and R 9 and are identical to the latter or different from the 
latter, 

denotes straight-chain or branched alkyl having up to 6 carbon atoms, 

are identical or different and represent straight-chain or branched alkyl having up to 6 carbon atoms, 
benzyl or phenyl, which are optionally substituted by trifluoromethyl, halogen or straight-chain or 
branched alkyl having up to 6 carbon atoms, 
and salts thereof. 

The heterocyclylcarbonyl substituted benzofuranyl- and thiophenyl-alkanecarboxylic acid derivatives according to - . * s d v 

the invention can also be present in the form of their salts. In general, salts with organic or inorganic bases or acids may; . ... . w . , ^oafeifra . ■ 
30 be mentioned here; A « :i ; -' ^ 

Physiologically acceptable salts are preferred in the context of the present invention. Physiologically acceptable ? / * 
salts of the heterocyclylcarbonyl substituted benzofuranyl- and thiophenyl-alkanecarboxylic acid derivatives can be 
metal or ammonium salts of the substances according to the invention, which contain a free carboxyiic group. Those 
which are particularly preferred are, for example, sodium, potassium, magnesium or calcium salts, and also ammonium 
35 salts which are derived from ammonia, or organic amines, such as, for example, ethylamine, di-or triethylamine, di- or 
triethanolamine, dicyclohexylamine, dimethylaminoethanol, arginine, lysine or ethylenediamine. 

Physiologically acceptable salts can also be salts of the compounds according to the invention with inorganic or 
organic acids. Preferred salts here are those with inorganic acids such as, for example, hydrochloric acid, hydrobromic 
acid, phosphoric acid or sulphuric add. or salts with organic carboxyiic or sulphonic acids such as, for example, acetic 
40 acid, maleic acid, fumaric acid, malic acid, citric acid, tartaric acid, ethanesulphonic acid, benzenesulphonic acid, tol- 
uenesulphonic acid or naphthalenedisulphonic acid. 

The compounds according to the invention can exist in stereoisomers forms which either behave as image and mir- 
ror image (enantiomers), or which do not behave as image and mirror image (diastereomers). The invention relates 
both to the antipodes and to the racemate forms, as well as the diastereomer mixtures. The racemate forms, like the 
45 diastereomers, can be separated into the stereoisomerically uniform constituents in a known manner. 

Hydroxyl protective groip in the context of the above-mentioned definition in general represents a protective group 
from the series comprising: trimethylsilyl, tertbutyl-dimethylsilyl, benzyl, 4-nitrobenzyl, 4-methoxybenzyl, acetyl, tet- 
rahydropyranyl and benzoyl. 

Heterocycle in general represents a 5- to 7-membered saturated or unsaturated, preferably 5- to 6- membered. sat- 
so urated or unsaturated ring which can contain up to 4 oxygen, sulphur and/or nitrogen atoms as heteroatoms and to 
which further benzene ring can be fused. 

The following are mentioned as preferred: thienyl, furyl, pyrrolyl. 1 ,2-thiazoIyl, pyridyl, pyrimidyl, pyrazinyl, pyridazi- 
nyl, quinolyl, isoquinolyl, quinazolyl, quinoxazolyi, cinnolyl, thiazolyl benzothiaazolyl, isothiazolyl, benzisothiazolyl, oxa- 
zolyl, benzoxazolyl, isoxazolyl, imidazolyl, benzimidazolyl, benzo[b]thiophenyl, indolyl, morpholinyl, pyrrolidinyl, 
55 piperidyi, piperazinyl, oxazolyl, oxazolinyl.triazolyl or tetrazolyl. 
Preferred compounds of the general formula (I) are those 
in which 



R 8 ,R 9 and R 10 



R 8 and R 9 

5 R 11 



10 R 12 andR 13 
R 2 

15 

20 R 14 andR 15 

R 16 

R 17 and R 18 

25 
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R 1 represents hydrogen, fluorine, chlorine, bromine, nitro, trifluoromethyl or a group of a formula -OR 3 

or -SR 4 , 
in which 

R 3 and R 4 are identical or different and denote hydrogen, cyclopropyl, cyclobutyl, cyclopentyt, cyclohexyl, chi- 
5 nolyl, pyridyl, imidazolyl, 1 ,3-thiazolyl or thienyl, which are optionally substituted by identical or differ- 

ent substituents from the series comprising fluorine, chlorine, bromine, iodine, cyano, nitro or by 
straight-chain or branched alkyl having up to 5 carbon atoms or 

denote straight-chain or branched alkyl or alkenyl each having up to 6 carbon atoms, and each of 
which is optionally monosubstituted to trisubstituted by identical or different substituents from the 
10 series comprising trifluoromethyl, fluorine, chlorine, bromine, iodine, cyano, carboxy, hydroxy, 

straight-chain or branched alkoxy, alkoxycarbonyl or acyl each having up to 5 carbon atoms or by chi- 
nolyl, pyridyl, pyrazolyl, 1,3-thiadiazolyl,thienyl, imidazolyl or N-methyl-substituted imidazolyl and to 
which benzene can be fused, 

or by phenyl, where in all rings are optionally monosubstituted to disubstituted by identical or different 
15 substituents from the series comprising nitro, fluorine, chlorine, bromine, iodine, carboxy or straight- 

chain or branched alkyl or alkoxycarbonyl each having up to 5 carbon atoms, 
or alkyl or alkenyl are substituted by a group of formula -CO-NR 5 R 6 
in which 

R 5 and R 6 are identical or different and denote phenyl, benzyl, hydrogen, formyl, straight-chain or branched 
20 alkyl or alkenyl each having up to 5 carbon atoms, which are optionally substituted by carboxy, 

hydroxy or straight-chain or branched alkoxycarbonyl having up to 4 carbon atoms, 
or 

R 3 denotes acetyl, benzyl or tetrahydrofuranyl, 

T represents an oxygen or sulfur atom 

25 V represents a straight-chain or branched alkylene or alkenyl chain each having 2 to 6 carbon atoms, 

W represents cyano, 1 H-tetrazolyl or a group of a formula -CO-R 7 , -CO-NR 8 R 9 , -CONR 10 -SO 2 -R 11 or 

PO(OR 12 )(OR 13 ), 

in which ... : * . - & W . 

R 7 denotes hydroxy!, cyciopropytoxy. cyclopentyloxy, cyclohexyloxy or straight-chain or branched alkoxy 

30 having up to 6 carbon atoms, " — 

R 8 , R 9 and R 10 are identical or different and denote hydrogen, benzyl, phenyl, straight-chain or branched alkyl or acyl 

each having up to 4 carbon atoms and which are optionally substituted by hydroxy!, 

or 

R 8 or R 9 denote hydroxy!, 

35 R 1 1 denotes straight-chain or branched alkyl having up to 5 carbon atoms, which is optionally substituted 

by phenyl or trifluoromethyl, < 
or 

denotes phenyl, which is optionally substituted by substituents from the series comprising fluorine, 
chlorine, bromine, iodine, cyano, nitro or by straight-chain or branched alkyl having up to 4 carbon 
40 atoms, 

R 12 and R 13 are identical or different and represents hydrogen or straight-chain or branched alkyl having up to 6 
carbon atoms, 

R 2 represents pyridyl, pyrryl, imidazolyl, pyrazolyl, thienyl, isothiazolyl, 1 ,3-thiazolyl or benzo[b]thiophe- 

nyl, wherein both rings are optionally monosubstituted to trisubstituted by identical or different sub- 
45 stituerrts from the series comprising hydroxyl, fluorine, chlorine, bromine, iodine, nitro, tetrazolyl, 

trifluoromethyl, trrfluoromethoxy, difluoromethyl, drfluoromethoxy, cyano, carboxy, straight-chain or 
branched alkyl, alkoxy, alkoxycarbonyl or acyl each having up to 6 carbon atoms or by a group of for- 
mula -NR 14 R 15 f -SR 16 , -S0 2 R 17 or -0-S0 2 R 18 
in which 

so R 14 and R 15 have the first meaning shown above for R 8 and R 9 and are identical to the latter or different from the 
latter, 

R 16 denotes straight-chain or branched alkyl having up to 4 carbon atoms, 

R 17 and R 18 are identical or different and represent straight-chain or branched alkyl having up to 5 carbon atoms 
or phenyl, which is optionally substituted by trifluoromethyl, fluorine, chlorine, bromine or straight- 
55 chain or branched alkyl having up to 3 carbon atoms, 

and salts thereof. 

Particularly preferred compounds of the general formula (I) are those 
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in which 

R 1 represents hydrogen, fluorine, chlorine, bromine, nitro, trifluoromethyl or a group of a formula -OR 3 or - 

SR 4 , 

5 in which 

R 3 denotes hydrogen, tetrahydropyranyl, benzyl, acetyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, chi- 

nolyl, pyridyi, imidazolyl or thienyl, which are optionally substituted by identical or different substituents 
from the series comprisinng fluorine, chlorine, bromine, cyano, nitro or by straight-chain or branched alkyl 
having up to 4 carbon atoms or 

w denotes straight-chain or branched alkyl or alkenyl each having up to 5 carbon atoms, and each of which 

is optionally monosubstituted to disubstituted by identical or different sustituents from the series compris- 
ing trifluoromethyl, fluorine, chlorine, bromine, cyano, carboxy, hydroxy, straight-chain or branched alkoxy, 
alkoxycarbonyl or acyl each having up to 4 carbon atoms or by chinolyl, pyridyi, imidazolyl or N-methyl- 
substituted imidazolyl and to which benzene can be fused, 

is or by phenyl, wherein all rings are optionally monosubstituted to disubstituted by identical or different sub- 

stituents from the series comprising nitro, fluorine, chlorine, bromine, carboxy or straight-chain or 
branched alkyl, alkoxycarbonyl each having up to 4 carbon atoms, 
or alkyl or alkenyl are substituted by a group of formula -CO-NR 5 R 6 
in which 

20 R 5 and R 6 are identical or different and denote phenyl, benzyl, hydrogen, formyl, straight-chain or branched alkyl 
each having up to 4 carbon atoms, which are optionally substituted by carboxy, hydroxy or straight-chain 
or branched alkoxycarbonyl having up to 3 carbon atoms. 
R 4 denotes straight-chain or branched alkyl having up to 4 carbon atoms, 

T represents an oxygen atom or sulphur 

25 V represents a straight-chain or branched alkylene or alkenylene chain having 2 to 5 carbon atoms, 

W represents cyano, 1 H-tetrazolyl or a group of a formula -CO-R 7 or -CO-NR 8 R 9 , 

in which 

R 7 denotes hydroxyl, cydopropyloxy, cyclopentyloxy, cyclohexyloxy orstraight-chain or branched alkoxy hav- 

ing up to 5 carbon atoms, . ^ .'.■~y.u:> i y%?^yrz j ^\ w; V 

30 R 8 and R 9 are identical or different and denote phenyMbenzyl- hydrogen; straight-chain or branched alkyl or acyl 
each having up to 4 carbon atoms, .* 

and 

35 R 2 represents pyridyi, pyrryl, furyl, thienyl, 1 ,3-thiazolyl or benzo[b]thiophenyl, which are optionally mono- 

substituted to trisubstituted by identical or different substituents from the series comprising, hydroxyl, 
fluorine, chlorine, bromine, nitro, tetrazolyl, trifluoromethyl, trrfluoromethoxy, difluoromethyl, difluor- 
omethoxy, cyano, carboxy, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl or acyl each having 
up to 5 carbon atoms or by a group of formula -NR 14 R 15 , SR 16 or -S0 2 R 17 , 

40 in which 

R 14 and R 15 have the meaning of R 8 and R 9 , 

R 16 denotes straight-chain or branched alkyl having up to 3 carbon atoms, 

R 17 denotes straight-chain or branched alkyl having up to 3 carbon atoms or phenyl, 

and salts thereof. 



45 



50 



55 



A process for the preparation of the compounds of the general formula (I) has additionally been found, character- 
ised in that 

compounds of the general formula (II) 




in which 
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T, V and W have the abovementioned meaning, 
and 

5 R r represents a group of formula -OR 3 ', 
in which 

R 3 ' has the abovementioned meaning of R 3 , but does not represent hydrogen, 
are reacted with compounds of the general formula (III) 

TO 

R 2 -CO-CH 2 -Y (III) 

in which 

15 R 2 has the abovementioned meaning 
and 

Y represents a typical leaving group such as, for example, chlorine, bromine, iodine, tosylate or mesylate, prefera- 
20 bly bromine, 

in inert solvents and in the presence of a base 

and, then, if appropriate, the protective groups are split off, 

the esters are hydrolysed, the acids are esterif ied with the appropriate alcohols in the presence of a catalyst or the com- 
25 pounds are alkylated 

or the esters are directly reacted with amines or the free carboxylic acids, if appropriate in the presence of above and/or 
an auxiliary, an amidation or suHonamidation follows. 

The process according to, the invention can be illustrated by way of example by the following equations: 




Suitable solvents are generally customary organic solvents which do not change under the reaction conditions. 
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These include ethers such as diethyl ether, dioxane or tetrahydrofurane, acetone, dimethylsutfoxide, dimethylformamide 
or alcohols such as methanol, ethanol, propand or halogenohydrocarbons such as dichlormethane, trichloromethane 
or tetrachloromethane. Dimethylformamide and dichloromethane are preferred. 

Suitable bases are generally inorganic or organic bases. These preferably include alkali metal hydroxides such as, 

5 for example, sodium hydroxide, sodium hydrogencarbonate or potassium hydroxide, alkaline earth metal hydroxides 
such as, for example, barium hydroxide, alkali metal carbonates such as sodium carbonate, potassium carbonate, alka- 
line earth metal carbonates such as calcium carbonate, or alkaline metal Oder alkaline earth metal alkoxides such as 
sodium methoxide or potassium methoxide, sodium ethoxide or potassium ethoxide or potassium tert.-butoxide, or 
organic amines (triaikyl(C r C 6 )amines) such as triethylamine, or heterocycles such as 1,4-diazabicyclo[2.2.2]octane 

10 (DABCO), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), or amides such as sodium amides, lithium butyl amide or butyl- 
lithium, pyridine or methylpiperidine. It is also possible to employ alkali metals, such as sodium or its hydrides such as 
sodium hydride, as bases. Potassium carbonate, triethylamine, sodium hydrogencarbonate and sodiumhydroxide are 
preferred. 

The process is in general carried out in a temperature range from +10°C to +150°C, preferably from +20°C to 
15 +60°C. 

The process is generally carried out at normal pressure. However, it is also possible to carry out it at elevated pres- 
sure or at reduced pressure (for example in a range from 0.5 to 5 bar). 

The base is employed in an amount from 1 mol to 10 mol, preferably from 1 .0 mol to 2.1 mol. relative to 1 mol of 
the compounds of the general formula (III). 
20 The compounds of the general formula (II), (III) (IV) and (V) are known or can be prepared by published methods. 

The compounds according to the invention specifically inhibit the production of superoxide by polymorphonuclear 
leucocytes (PMN) without impairing other cell functions such as degranulation or aggregation. The inhibition was medi- 
ated by the elevation of cellular cAMP probably due to inhibition of the type IV phosphodiesterase responsible for its 
degradation 

25 They can therefore be employed in medicaments for controlling acute and chronic inflammatory processes. 

The compounds according to the invention are preferably suitable for the treatment and prevention of acute and 
chronic inflammations of the airways, such as emphysema, alveolitis, shock lung, asthma, bronchitis, arteriosclerosis, «, *v 

arthrosis, inflammations of the^gastro-intestinal tract and myocarditis. The compounds according to the invention are ,* - .' i ,i ry 
additionally.surtable for reducing the damage to infarct tissue after reoxygenation. In this case the simultaneous admin-^i^^u^^-fci^Ri „ 4: 

30 istration of allopurinol to inhibit xanthine oxidase is of advantage. Combination therapy with superoxide dismutase is • *f ^ ' ^ * - 
also of use. 

Test description 

35 1 . Preparation of human PMN 

Blood was taken from healthy subjects by venous puncture and neutrophils were purified by dextran sedimentation 
and resuspended in the buffered medium. 

2. Inhibition of FMLP-stimulated production of superoxide racidal anions. 

Neutrophils (2.5 x 10 5 ml" 1 ) were mixed with cytochrome C (1.2 mg/ml) in the wells of a microtHre plate. Com- 
40 pounds according to the invention were added in dimethyl sulphoxide (DMSO). Compound concentration ranged 
from 2.5 nM to 10 \M, the DMSO concentration was 0.1% v/v in all wells. After addition of cytochalasin b (5 |ig x 
ml" 1 ) the plate was incubated for 5 min at 37°C. Neutrophils were then stimulated by addition of 4 x 10* 8 M FMLP 
and superoxide generation measured as superoxide dismutase inhibitable reduction of cytochrome C by monitor- 
ing the OD55Q in a Thermomax microtitre plate spectrophotometer. Initial rates were calculated using a Softmax 
45 kinetic calculation programme. Blank wells contained 200 units of superoxide dismutase. 
The inhibition of superoxide production was calculated as follows: 

[ r ((Rx-Rb»] 

' 100 

» ((Ro-Rb)) 



55 Rx = Rate of the well containing the compound according to the invention. 

Ro = Rate in the control well. 

Rb = Rate in the superoxide dismutase containing blank well. 
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3. Measurement of PMN cyclic AMP concentration 

The compounds according to the invention were incubated with 3.7 x 10 6 PMN for 5 min at 37°C before addition of 
4 x 10" 8 M FMLP. After 6 min protein was precipitated by the addition of 1% v/v cone. HCI in 96% v/v ethanol con- 
taining 0.1 mM EDTA. After centrrfugation the ethanolic extracts were evaporated to dryness under N 2 and resus- 
s pended in 50 mM Tris/HCI pH 7.4 containing 4 mM EDTA. The cyclic AMP concentration in the extracts was 
determined using a cyclic AMP binding protein assay supplied by Amersham International pic. Cyclic AMP concen- 
trations were expressed as percentage of vehicle containing control incubations. 

4. Assay of PMN phosphodiesterase 

PMN suspensions (10 7 cells/ml) were sonicated for 6 x 10 sec on ice. Aliquots (100 nD were incubated for 5 min at 
10 37°C with the compounds according to the invention or vehicle before the addition of 3 H-cAMP (1 mM and 200 nCi 
per incubation). After 20 min the reaction was stopped by heating at 100°C for 45 seconds. After cooling 100 mg of 
^-nucleotidase was added to each tube and the samples incubated for 15 min at 37°C. The conversion to ^-ade- 
nosine was determined by ion-exchange chromatography on Dowex AG-1x (chloride form) followed by liquid scin- 
tillation counting. Percentage inhibition was determined by comparison to vehicle containing controls. 
is 5. Effect of intravenously administered compounds on the FMLP-induced skin oedema guinea pigs 

Guinea pigs (600 - 800 ) were anaesthetized with pentobarbitone sodium (40 mg/kg, i.p.) and injected (i.v.) with a 
0.5 ml mixture of pentamine sky blue (5% WW) and 125 I-HSA (1 uli/animal). 10 minutes later 3 intradermal injec- 
tions of FMLP (10 jig/site), 1 injection of histamine (1 ^g/site) and 1 injection of vehicle (100 ^ of 0.2% DMSO V/V 
in Hanks Buffered salt solution) were made on the left hand side of the animal (preinjection sites). 5 minutes later 
20 the drug (1 ml/kg) or the vehicle (50% PEG 400 V/V in distilled water, 1 mg/kg) was administered (i.v.). 10 minutes 
later an identical pattern of interadermal injections was made on the opposite flank of the animal (post-injection 
sites). These responses were allowed to develop for 1 5 minutes before the animal was sacrificed and a blood sam- 
ple taken. 

Skin sites and plasma samples were counted for 1 minute on a gamma counter an the degree of oedema calcu- 
25 lated as p\ plasma/skin site. Statistical analysis was done by a paired t-test on the mean of the 3 preinjection site 
values of til plasma obtained for FMLP/animal. The percentage inhibition of drug or vehicle was calculated as follow 

. \ * X ul plasma (post-injection site) 

- ^;^^:^=1'- =-^- - x 100 

30 *: ^''^ k :r '' " x \i\ plasma (pre-injection site) 



6. Effect of orally administered compounds on the FMLP-induced skin oedema of guinea-pigs 
35 in vivo Test's p.o. 

Guinea-pigs (600-800 g) were fasted overnight and orally treated with vehide (1 % Tylose w/v at 5 ml/kg) or drug (1 0 
mg/kg; 2 mg/ml in 1% Tylose at 5 ml/kg) 40 minutes later the animals were anaestized with pentobarbitone sodium 
(40 mg/kg, LP.) and 0.6 ml of a mixture of pontamine sky blue (5% w/v) and 125 I-HSA (1 n ci/animal) was injected 
(i.v.). 90 minutes after oral pretreatment FMLP (50 ng/site) was injected (i.d.) at 4 different sites, histamine (1 
40 jig/site) and vehicle (100 pJ. 1% DMSO v/v in Hanks buffered salt solution) were both injected (i.d.) at 2 different 
sites. 

The responses were allowed to develop for 30 minutes before the animal was sacrificed and a blood sample taken. 
Skin sites and plasma samples were counted for 1 minute on a gamma counter. The degree of oedema was calcu- 
lated as ul plasma/skin site. Statistical analysis was carried out by a Mann-Whitney U-test on the mean of the 4 val- 
45 ues of fjJ Plasma obtained for FMLP/animal. 

The new active compounds can be converted in a known manner into the customary formulations, such as tablets, 
coated tablets, pills, granules, aerosols, syrups, emulsions, suspensions and solutions, using inert, nontoxic, pharma- 
ceutical^ suitable excipients or solvents. In this connection, the therapeutically active compound should in each case 

so be present in a concentration of about 0.5 to 90% by weight of the total mixture, i.e. in amounts which are sufficient in 
order to achieve the dosage range indicated. 

The formulations are prepared, for example, by extending the active compounds with solvents and/or excipients, if 
appropriate using emulsifiers and/or dispersants. where, for example, in the case of the use of water as a diluent, 
organic solvents can be used as auxiliary solvents if appropriate. 

55 Administration is carried out in a customary manner, preferably orally or parenterally, in particular perlingually or 
intravenously. 

In the case of parenteral administration, solutions of the active compound can be employed using suitable liquid 
vehicles. 
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In general, it has proved advantageous on intravenous administration to administer amounts from about 0.001 to 

10 mg/kg, preferably about 0.01 to 5 mg/kg of body weight to achieve effective results, and on oral administration the 
dosage is about 0.01 to 25 mg/kg, preferably 0.1 to 10 mg/kg of body weight. 

In spite of this, it may be necessary to depart from the amounts mentioned, in particular depending on the body 
5 weight or the type of application route, on individual behaviour towards the medicament, the manner of its formulation 
and the time or interval at which administration takes place. Thus, in some cases it may be sufficient to manage with 
less than the abovementioned minimum amount, while in other cases the upper limit mentioned must be exceeded. In 
the case of administration of relatively large amounts, it is advisable to divide these into several individual doses over 
the course of the day. 

w 

Solvents 

I petrolether : ethylacetate 1:1 

11 petrolether : ethylacetate 5:1 
15 III petrolether : ethylacetate 5:2 

IV dichlormethane : methanol 95:5 

V dichlormethane : methanol 9:1 

VI dichlormethane 
DMF dimethylfbrmamide 

20 

Sorting cpmppunfls 
Example I 

25 2'-Hydroxy-3K)xo-4 , -[tetrahydro-2H-pyran-2-yl)axy]benzenebutanoic acid methylester 



30 




35 

20.0 g (0,089 mol) 2',4'-Dihydroxy-3-oxo-benzenebutanoic acid methylester were dissolved in 200 ml dichloromethane 
/ tetrahydrofuran (95:5) and 9.2 ml (0.1 mol) 3,4-dihydro-2H-pyran and 10 mg p-tduenesuHbnic acid were added suc- 
cessively. The suspension was stirred at room temperature for 1 hour. 400 ml of a NaHC0 3 solution were added, the 
organic layer separated and washed three times with water. The organic phase was dried using Na 2 S0 4 and concen- 
40 trated in vacuo. The residue was recrystallised from diethylether. 

Yield: 13.4 g (49% of theory) 
R f = 0,55,l 

45 Preparation Examples 

Examp le 1 

6-[(Tefrahydro-2H-pyran-2-y0oxy]-2-^ methylester 

so 



55 
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O 



Equivalent amounts, 1.5 g (4.9 mmol) of 2'-Hydroxy-3K>xo-4'^(tetrahydro-2H-^ acid, 
75 methylester and 1 ,0 g (4.9 mmol) of 2-bromo-1-(3-thienyl)ethanone were dissolved in 50 ml acetone and 1 ,35 g (9.7 
mol) of potassium carbonate were added. The suspension was heated under reflux for 16 hours. The mixture was fil- 
tered, the solvent was distilled off in vacuo and the residue was taken up in ethylacetate. The organic phase was 
washed three times with water, one time with a NaCI solution, dried over Na2S0 4 and concentrated in vacuo. The res- 
idue was further purified by chromatography (silica gel 60). 

20 

Yield: 0.83 g (41%) 
R f = 0.43, II 

Example 2 

25 

6-Hydroxy-2-(3-thienylcarbonyl)-3-benzofuranpropanoic acid methylester 




40 

0.7 g (1.7 mmol) of 6-[(tefrahydro-2Hiayran-1-yO acid methylester 

were dissolved in 30 ml methanol and 5 mg p-toluene-sulfonic acid were added. The suspension was stirred at r.t. for 
2 hours. The solvent was distilled off, the residue solved in ethylacetate and washed two times with water, once with a 
Na 2 HC0 3 solution and once with a NaCI solution. The organic layer was dried using Na 2 S0 4 , concentrated in vacuo 
45 and the residue was further purified by chromatography (silica gel 60). 

Yield: 0.4 g (72%) 
R f = 0.25, II 

so The compounds shown in Table 1 were prepared in analogy to the procedure of Example 2: 




10 



EP0 685 479 B1 



Tabie 1: 
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Table 1: ( continuation) 



Example 

No. 


R' 


R 2 




Yield 

(% of theory) 


8 


-0-CH 2 -CO-OCH 3 


6 


0.34 (I) 


47.2 


9 


-0-CH-CONH 2 


6 


0.15 (I) 


59.3 




-0-CH 2 -CONH 2 

► 




0.13 (I) 


55.4 


11 " 


-0-CHj-CONH 2 


6 


0.41 (V) 


76.2 


12 


-OH 


CK, 


0.45 (V) 


94.1 
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Table 1: (continuation) 



1 Pvamnlp 

No. 


R 1 


R 2 


D 


I IC1U 

(% of theory) 


13 


-OH 


9 

CI 




0.35 (ffl) 


74.6 


14 


-OH 


CI 




0.30 (in) 


86.9 


15 


-OH 


V 

9 


| 


0.25 (HI) 


83.0 


16 


-OH 






0.32 (HI) 


85.7 


17 


-0-CH 2 -CO-OCH3 


T " 


.CH3 


0.63 (V) 


94.4 
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Table 1: (continuation) 



Example 
No. 


R 1 


R 2 


Rf 


Yield 

(% of theory) 


18 


-0-CH 2 -CONH 2 


CH 3 


0.35 (V) 


98.9 


19 


-0-CH 2 -CO-OCH 3 


CI 


0.34 (m) 


87.0 




-0-CH 2 -CONH 2 . 

i 


CI 


0.55 (V) 


91.6 


21 


-0-CH 2 -CO-OCH 3 


CI 


0.41 (III) 


71.4 


22 


-0-CH 2 -CONH 2 


CI 


0.58 (V) 


98.2 
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Table 1: (continuation) 



Py^mnl p 

No. 


R 1 


R 2 




Yield 

(% of theory) 


23 


-0-CH 2 -CO-OCH 3 


H 3 C 




0.45 (m) 


93.6 


24 


-0-CH 2 -CONH 2 


\ 

H 3 C 




0.62 (V) 


90.9 


25 


-0-CH 2 -CO-OCH 3 




^CH 3 


0.38 (IE) 


89.4 


26 


-0-CH 2 -CONH 2 


H 3 C"%> 


-CH 3 


0.60 (V) 


98.7 


27 


-0-CH 2 -CO-OCH 3 


CH, 




0.55 (in) 


86.4 
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Table I: (continuation) 



Example 
No. 


R 1 


R 2 




Yield 

(% of theory) 


28 


-0-CH r CONH 2 


W 

CH 3 


o.u (in) 


quant. 


29 


-OH 


1 | 

S0 2 -C 6 H 5 


0.08 (II) 


quant. 


_ 

30 


-OH 

I 

.J- 

.. . t l-l .;■ 


w 

CH 


0.47 (III) 


98.2 


31 


-CI 




0.56 (HI) 


16.4 


I 32 


-CI 


6 


0.58 (UI) 


7.8 
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Table 1: (continuation) 



Example 
No. 


R 1 


R 2 


Rf 


Yield 

(% of theory) 


33 


-OH 


NH 2 


0.34 (I) 


70 



20 



Example 34 

25 

6-hydroxy-2-(4-pyridyl-)-3-benzofurani3ropanoic acid 

. ■> 

' i 



35 




4a 

1 .5 g (4.6 mmol) of the compound from starting compounds Example III were dissolved in 50 ml methanol/tetrahydro- 
furan (1 :1) and 5.5 ml of a 2 NaOH solution were added. The mixture was stirred at room temperature for 24 hours, dis- 
solved in water and acidified with 1 N hydrochloric acid. The precipitate was filtered off, washed several times with water 
and dried in vacuo. The further reaction was carried out as described in Example 1 . 

45 

Yield: 1,25 g (87%) 
R f : 0.01 (IV) 

Claims 

50 

1 . Heterocyclytcarbonyl substituted benzofuranyl- and thiophenyl-alkanecarboxylic acid derivatives of the general for- 
mula (I) 



55 
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T CO-R 2 



V W 



(I) 



represents hydrogen, halogen, carboxyl, cyano, nitro, trif luoromethyl or a group of a formula - 
OR 3 or -SR 4 . 
in which 

are identical or different and 

denote cycloalkyi having 3 to 6 carbon atoms, hydrogen, a 5 to 7-membered saturated or unsatu- 
rated heterocycle having up to 4 heteroatoms from the series comprising N, S and O, which is 
optionally substituted by identical or different substituents from the series comprising halogen, 
cyano, nitro or by straight-chain or 

branched alkyl having up to 6 carbon atoms or denote straight-chain or branched alkyl or alkenyl 
each having up to 8 carbon atoms, and each of which is optionally monosubstituted to trisubsti- 
tuted by identical or different substituents from the series comprising trifluoromethyl, halogen, 
cyano, carbaxy, hydroxy, straight-chain or branched aJkoxy, alkoxycarbonyl or acyl each having 
up to 6 carbon atoms or by a 5- to 7-membered saturated or unsaturated heterocycle having up 
to 4 hetero atoms from the series comprising N, S and O and to which an aromatic ring can be 
fused, 

or by phenyl, wherein all rings are optionally monosubstituted to trisubstituted by identical or dif- 
ferent substituents from the series comprising nitro, halogen, carboxy or straight-chain or 
branched alkyl or alkoxycarbonyl each having up to 6 carbon atoms, 
or alkyl or alkenyl are substituted by a group of formula -CO-NR 5 R 6 
in which 

are identical or different and 

denote phenyl, benzyl, hydrogen, formyl, straight-chain or branched alkyl or alkenyl each having 
up to 6 carbon atoms and which are optionally substituted by carboxy, hydroxy, straight-chain or 
branched alkoxycarbonyl having up to 6 carbon atoms, 
or 

denotes a hydroxyl protecting group from the series comprising: trimethylsilyl, tertbutyl-dimeth- 
ylsilyl, benzyl, 4-n*rtrobenzyl, 4-methoxybenzyl, acetyl, tetrahydropyranyi and benzoyl, 
represents an oxygen or sulfur atom 

represents a straight-chain or branched alkylene or alkenylene chain each having 2 to 8 carbon 
atoms, 

represents cyano, 1 H-tetrazolyl or a group of a formula - CO-R 7 , -CO-NR 8 R 9 , -CONR 10 -SO 2 -R 1 1 

orPO(OR 12 )(OR 13 ), 

in which 

denotes hydroxyl, cycloalkyloxy having up 3 to 7 carbon atoms or straight-chain or branched 
alkoxy having up to 8 carbon atoms, 

are identical or different and denote hydrogen, phenyl, benzyl, straight-chain or branched alkyl 
or acyl each having up to 6 carbon atoms and which are optionally substituted by hydroxyl, 
or 

denote hydroxyl, 

denotes a straight-chain or branched alkyl having up to 6 carbon atoms, which is optionally sub- 
stituted by phenyl or trifluoromethyl, 
or 

denotes phenyl, which is optionally substituted by substituents from the series comprising halo- 
gen, cyano, nitro or by straight-chain or branched alkyl having up to 6 carbon atoms, 
are identical or different and represent hydrogen or straight-chain or branched alkyl having up to 
6 carbon atoms, 

represents a 5 to 7 membered, saturated or unsaturated heterocycle, which can contain up to 
three oxygen, suphur and/or nitrogen atoms as heteroatoms and to which further a benzene ring 
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can be fused and wherein both rings are optionally monosubstituted to trisubstrtuted by identical 
or different substituents from the series comprising hydroxyl, halogen, nitro, 1H-tetrazolyl, trif- 
luoromethyl, trifluoromethoxy, difluoromethyl, difluoromethoxy, cyano, carboxy, straight-chain or 
branched alkyl, alKoxy, alkoxycarbonyl or acyl each having up to 8 carbon atoms or by a group of 
formula -NR 14 R 15 , -SR 16 , S0 2 R 17 or -S0 2 -R 18 . 
in which 

R 1 4 and R 1 5 have the first meaning shown above for R 8 and R 9 and are identical to the latter or different from 
the latter, 

R 16 denotes straight-chain or branched alkyl having up to 6 carbon atoms, 

R 17 and R 18 are identical or different and represent straight-chain or branched alkyl having up to 6 carbon 
atoms, benzyl or phenyl, which are optionally substituted by trrf luoromethyl, halogen or straight- 
chain or branched alkyl having up to 6 carbon atoms. 

and salts thereof. 

Heterocyclylcarbonyl substituted benzof uranyl and thiophenyl-alkanecarboxylic acid derivatives according to claim 
1, 

R 1 represents hydrogen, fluorine, chlorine, bromine, nitro, trifluoromethyl or a group of a formula - 

OR 3 or-SR 4 . 
in which 

R 3 and R 4 are identical or different and denote hydrogen, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
chinolyl, pyridyl, imidazolyl, 1 ,3-thiazolyl or thienyl, which are optionally substituted by identical 
or different substituents from the series comprising fluorine, chlorine, bromine, iodine, cyano, 
nitro or by straight-chain or 

branched alkyl having up to 5 carbon atoms or denote straight-chain or branched alkyl or alkenyl 
each having up to 6 carbon atoms, and each of which is optionally monosubstituted to trisubsti- 
tuted by identical or different substituents from the series comprising trifluoromethyl. fluorine, 
chlorine, bromine, iodine, cyano, carboxy, hydroxy, straight-chain or branched alkoxy, alkoxycar- 
bonyl or acyl each having up to 5 carbon atoms or by chinolyl, pyridyl, pyrazolyl, 1,3-thiadia- 
zolyi.thienyl, imidazolyl or N-methyl-substituted imidazolyl and to which benzene can be fused, 
or by phenyl, where in all rings are optionally monosubstituted to disubstituted by identical or dif- 
ferent substituents from the series comprising nitro, fluorine, chlorine, bromine, iodine, carboxy 
or straight-chain or branched alkyl or alkoxycarbonyl each having up to 5 carbon atoms, 
or alkyl or alkenylen are substituted by a group of formula -CO-NR 5 R 6 
in which 

R 5 and R 6 are identical or different and denote phenyl, benzyl, hydrogen, fbrmyl, straight-chain or branched 
alkyl or alkenyl each having up to 5 carbon atoms, which are optionally substituted by carboxy, 
hydroxy or straight-chain or branched alkoxycarbonyl having up to 4 carbon atoms, 
or 

R 3 denotes acetyl, benzyl or tetrahydrofuranyl, 

T represents an oxygen or sulfur atom 

V represents a straight-chain or branched alkylene or alkenyl chain each having 2 to 6 carbon 

atoms, 

W represents cyano, 1 H-tetrazolyl or a group of a formula - CO-R 7 , -CO-NR 8 R 9 , -CONR 10 -SO 2 -R 1 1 

or PO(OR 12 )(OR 13 ). 
in which 

R 7 denotes hydroxyl, cyclopropyloxy, cydopentyloxy, cydohexyloxy or straight-chain or branched 

alkoxy having up to 6 carbon atoms, 
R 8 , R 9 and R 10 are identical or different and denote hydrogen, benzyl, phenyl, straight-chain or branched alkyl 

or acyl each having up to 4 carbon atoms and which are optionally substituted by hydroxyl, 

or 

R 8 or R 9 denote hydroxyl, 

denotes straight-chain or branched alkyl having up to 5 carbon atoms, which is optionally substi- 
tuted by phenyl or trifluoromethyl, 
or 

denotes phenyl, which is optionally substituted by substituents from the series comprising fluo- 
rine, chlorine, bromine, iodine, cyano, nitro or by straight-chain or branched alkyl having up to 4 
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carbon atoms, 

R 12 and R 13 are identical or different and represents hydrogen or straight-chain or branched alkyl having up 
to 6 carbon atoms, 

R 2 represents pyridyl, pyrryi, imidazolyl, pyrazolyl, thienyl, isothiazolyl, 1,3-thiazolyl or benzo[b]thi- 

5 ophenyl, wherein both rings are optionally monosubstituted to trisubstituted by identical or differ- 

ent substituents from the series comprising hydroxyl, fluorine, chlorine, bromine, iodine, nitro, 
tetrazolyl, trrfluoromethyl, trrfluoromethoxy, difluoromethyl, dffluoromethoxy, cyano, carboxy, 
straight-chain or branched alkyl, alkoxy, alkoxycarbonyl or acyl each having up to 6 carbon atoms 
or by a group of formula -NR 14 R 15 , -SR 16 , -S0 2 R 17 or -0-S0 2 R 18 . 
w in which 

R 1 4 and R 1 5 have the first meaning shown above for R 8 and R 9 and are identical to the latter or different from 
the latter, 

R 16 denotes straight-chain or branched alkyl having up to 4 carbon atoms, 

R 17 and R 18 are identical or different and represent straight-chain or branched alkyl having up to 5 carbon 
15 atoms or phenyl, which is optionally substituted by trrfluoromethyl, fluorine, chlorine, bromine or 

straight-chain or branched alkyl having up to 3 carbon atoms, 

and salts thereof. 

20 3. Heterocyclylcarbonyl substituted benzof uranyl- and thiophenyi-alkanecarboxylic acid derivatives according to claim 
1, 

wherein 

R 1 represents hydrogen, fluorine, chlorine, bromine, nitro, trrfluoromethyl or a group of a formula -OR 3 , 

25 or -SR 4 

in which 

R 3 denotes hydrogen, tetrahydropyranyl* benzyl, acetyl, cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, chinolyl, pyridyl, imidazolyl or thienyl, which are optionally substituted by identical or dif- 
ferent substituents from the series comprising fluorine, chlorine, bromine, cyano, nitro or by straight- 
30 chain or branched alkyl having up to 4 carbon atoms or 

denotes straight-chain or branched alkyl or alkylen each having up to 5 carbon atoms, and each of 
which is optionally monosubstituted to disubstituted by identical or different substituents from the 
series comprising trif luoromethyl, fluorine, chlorine, bromine, cyano, carboxy, hydroxy, straight- 
chain or branched alkoxy, alkoxycarbonyl or acyl each having up to 4 carbon atoms or by chinolyl, 
35 pyridyl, imidazolyl or N-methyl-substituted imidazolyl, and to which benzene can be fused, 

or by phenyl, wherein all rings are optionally monosubstituted to disubstituted by identical or differ- 
ent substituents from the series comprising nitro, fluorine, chlorine, bromine, carboxy or straight- 
chain or branched alkyl, alkoxycarbonyl each having up to 4 carbon atoms, 
or alkyl or alkenyl are substituted by a group of formula -CO-NR 5 R 6 
40 in which 

R 5 and R 6 are identical or different and denote phenyl, benzyl, hydrogen, formyl, straight-chain or branched 
alkyl each having up to 4 carbon atoms, which are optionally substituted by carboxy, hydroxy or 
straight-chain or branched alkoxycarbonyl having up to 3 carbon atoms, 
R 4 denotes straight-chain or branched alkyl having up to 4 carbon atoms, 

45 T represents an oxygen or sulphur atom 

V represents a straight-chain or branched alkylene or alkenylene chain having 2 to 5 carbon atoms, 

W represents cyano, 1 H-tetrazolyl or a group of a formula -CO-R 7 or -CO-NR 8 R 9 , 

in which 

R 7 denotes hydroxyl, cyclopropyloxy, cyclopentyloxy, cyclohexyloxy or straight-chain or branched 

so alkoxy having up to 5 carbon atoms, 

R 8 and R 9 are identical or different and denote phenyl, benzyl, hydrogen, straight-chain or branched alkyl or 

acyl each having up to 4 carbon atoms, 

and 

R 2 represents pyridyl, pyrryi, furyl, thienyl, 1,3-thiazolyl or benzo[b]thiophenyl, which are optionally 

55 monosubstituted to trisubstituted by identical or different substituents from the series comprising 

hydroxyl, fluorine, chlorine, bromine, nitro, tetrazolyl, trrfluoromethyl, trrfluoromethoxy, difluorome- 
thyl, difluoromethoxy, cyano. carboxy, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl or 
acyl each having up to 5 carbon atoms or by a group of formula -NR 14 R 15 , -SR 16 or -S0 2 R 17 , 



20 



EP0685 479B1 

in which 

R 14 and R 15 have the meaning of R 8 and R 9 , 

R 16 denotes straight-chain or branched alky! having up to 3 carbon atoms, 

R 17 denotes straight-chain or branched alkyl having up to 3 carbon atoms or phenyl, 

5 

and salts thereof. 

4. Heterocyclylcarbonyl substituted benzofuran-alkanecarboxylic acid derivatives according to claim 1 to 3 for the 
therapeutic use. 

io 

5. Process for the preparation of heterocyclylcarbonyl substituted benzofuran-alkanecarboxylic acid derivatives 
according to claim 1 to 3, 

characterized in that 

compounds of the general formula (II) 

15 



CO— v-w 
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in which 

25 T, V and W have the abcvementioned meaning, 

, r . and ,a 

. i..':.ti>^^ : i2; .^rV represents a group of formula -OR 3 ', . .i^frn-frptest ^ *? 

"■ -■-wav» ' ! - * in which ^ h-..*^-*-* 

*. R 3 ' has the abcvementioned meaning of R 3 but does not represent hydrogen, 

are reacted with compounds of the general formula (III) 

35 R 2 -CO-CH 2 -Y (III) 

in which 

R 2 has the abcvementioned meaning 

40 

and 

Y represents a typical leaving group such as, for example, chlorine, bromine, iodine, tosylate or mesylate, pref- 
erably bromine, 

45 

in inert solvents and in the presence of a base 

and, then, if appropriate, the protective groups are split off, 

the esters are hydrolysed, the acids are esterif ied with the appropriate alcohols in the presence of a catalyst or the 
compounds are alkylated 

so or the esters are directly reacted with amines or the free carboxylic acids, if appropriate in the presence of above 
and/or an auxiliary, an amidation or sulfonamidation follows. 

6. Process according to claim 5 characterized in that it is carried out in a temperature range from +10°C to +150°C. 

55 7. Composition containing at least one heterocyclylcarbonyl substituted benzofuran-alkanecarboxylic acid derivative 
according to claim 1 to 3 and a pharmacologically acceptable diluent. 

8. Composition according to claim 7 for the treatment and prevention of acute and chronic inflammatory processes. 
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9. Use of heterocyclytcarbonyl substituted benzof uran-alkanecarboxylic acid derivatives according to claim 1 to 3 for 
the preparation of medicaments. 

10. Use according to claim 9 for the preparation of medicaments for the treatment and prevention of acute and chronic 
5 inflammatory processes. 

PatentansprQche 

1 . Heterocyclylcarbonyl-substituierte Benzofuranyl- und -thiophenylalkancarboxylsaurederivate der allgemeinen For- 
10 mel (I): 



15 




20 worin gilt: 

R 1 stein Wasserstoff, Halogen, eine Carboxyl-, Cyano-, Nitro-, Trif luormethyl- oder eine Gruppe der Formel - 
OR 3 Oder -SR 4 dar, 
worin gilt: 

25 R 3 und R 4 sind gleich oder verschieden und bedeuten einen Cycloaikylrest mit 3 bis 6 Kohlenstoffatomen, 

Wasserstoff, einen 5- bis 7-gliedrigen gesattigten oder ungesattigten HeterozyWus mit bis zu 4 Heteroatomen 
aus den Reihen aus N, S<und/oder O, der gegebenenfalls mit gleichen oder verschiedenen Substituenten aus „ ^ 

, , den Reihen aus Halogen, einer Cyano-, Nitro- oder einer geradkettigen oder verzweigten Alkylgruppe mit bis v i *yx<&' . 

■ zu 6?Kohlenstoffatomen substituiert ist, . ; ^a^f^;^r..., , c? -^f; w 

30 ... hV oder einen/geradkettigen oder verzweigten Alkyl- oder Alkenylrest mit jeweils bis zu 8 Kohlenstoffatomen, die^ ^ * f ^- .v - 
jeweils gegebenenfalls mit gleichen oder verschiedenen Substituenten aus den Reihen aus Trif luormethyl, *. 
Halogen, Cyano, Carboxy, Hydroxy, geradkettigem oder verzweigten Aikoxy, Alkoxycarbonyl oder aus Acyl mit 
jeweils bis zu 6 Kohlenstoffatomen oder mit einem 5- bis 7-gliedrigen gesattigten oder ungesattigten Hetero- 
zyWus mit bis zu 4 Heteroatomen aus den Reihen aus N, S und O, woran ein aromatischer Ring kondensiert 

35 sein kann, oder mit einem Phenylrest mono- bis trisubstituiert sind, worin alle Ringe gegebenenfalls mit glei- 

chen oder verschiedenen Substituenten aus den Reihen aus einer Nitrogruppe, Halogen, einem Carboxy- oder i 
geradkettigen oder verzweigten Alkyl- oder Alkoxycarbonylrest mit jeweils bis zu 6 Kohlenstoffatomen mono- 
bis trisubstituiert sind, 

oder die Alkyl- oder Alkenylreste sind mit einer Gruppe der Formel -CO-NR 5 R 6 substituiert, 
40 worin gilt: 

R 5 und R 6 sind gleich oder verschieden und bedeuten Phenyl, Benzyl, Wassserstoff, Formyl, geradkettiges 
oder verzweigtes Alkyl oder Alkenyl mrt jeweils bis zu 6 Kohlenstoffatomen, welche gegebenenfalls mit einer 
Carboxy-, Hydroxy-, geradkettigen oder verzweigten Alkoxycarbonylgruppe mit bis zu 6 Kohlenstoffatomen 
substituiert sind, 
45 oder 

R 3 bedeutet eine Hydroxyl-Schutzgruppe aus den Reihen aus: Trimethylsilyl, t-Butyldimethylsilyl, Benzyl, 4- 
Nitrobenzyl, 4-Methoxybenzyl, Acetyl. Tetrahydropyranyl und aus Benzoyl, 
T stellt ein Sauerstoff- oder Schwefelatom dar, 

V stellt eine geradkettige oder verzweigte Alkylen- oder Alkenylenkette mit jeweils 2 bis 8 Kohlenstoffatomen 
so dar, 

W stellt Cyano, 1 H-Tetrazolyl oder eine Gruppe der Formel -CO-R 7 , -CO-NR 8 R 9 , -CONR 10 -SO 2 -R 11 oder 

PO(OR 12 )(OR 13 )dar, 

worin gilt: 

R 7 bedeutet Hydroxy!, Cycloalkyloxy mit 3 bis 7 Kohlenstoffatomen oder geradkettiges oder verzweigtes Alk- 
55 oxy mit bis zu 8 Kohlenstoffatomen, 

R 8 , R 9 und R 10 sind gleich oder verschieden und bedeuten Wasserstoff, Phenyl, Benzyl, geradkettiges oder 
verzweigtes Alkyl oder Acyl mit jeweils bis zu 8 Kohlenstoffatomen, welche gegebenenfalls mit einer Hydroxyl- 
gruppe substituiert sind. 
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Oder 

R 8 und R 9 bedeuten eine Hydroxylgruppe, 

R 1 1 bedeutet einen geradkettigen Oder verzweigten Alkylrest mit bis zu 6 Kohlenstoffatomen, der gegebenen- 

falls mit einem Phenyl- oder Trrf luormethylrest substiluiert ist, 

Oder 

einen Phenylrest, der gegebenenfalls mit Substituenten aus den Reihen aus Halogen, einer Cyano-, Nrtro- 
oder einer geradkettigen oder verzweigten Alkylgruppe mit bis zu 6 Kohlenstoffatomen substituiert ist, 
R 12 und R 13 sind gleich oder verschieden und stellen Wasserstoff Oder einen geradkettigen oder verzweigten 
Alkylrest mit bis zu 6 Kohlenstoffatomen dar, 

R 2 stellt einen 5- bis 7-gliedrigen gesattigten oder ungesattigten HeterozyWus dar, der bis zu 3 Sauerstoff-, 
Schwefel- und/oder Stickstoffatome als Heteroatome enthalten und ferner an einen Benzolring kondensiert 
sein kann, worin beide Ringe gegebenenfalls mit gleichen oder verschiedenen Substituenten aus den Reihen 
aus einem Hydroxyl-, Halogen-, Nitro-, 1H-Tetrazolyl-, Trrfluormethyl-, Trrfluormethoxy-, Difluormethyl-, Difluor- 
methoxy-, Cyano-, Carboxy-, geradkettigem oder verzweigten Alkyl-, AJkoxy-, Alkoxycarbonyl- oder aus einem 
Acylrest mit jeweils bis zu 8 Kohlenstoffatomen oder mit einer Gruppe der Formeln -NR 14 R 15 ,-SR 16 , -S0 2 R 17 
oder -O-SO2R 18 mono- bis trisubstituiert sind, 
worin gilt: 

R 14 und R 15 haben die erste Bedeutung, die oben fur R 8 und R 9 angegeben ist, und sind gleich mit oder ver- 
schieden von den letzteren, 

R 16 bedeutet einen geradkettigen oder verzweigten Alkylrest mit bis zu 6 Kohlenstoffatomen, 
R 17 und R 18 sind gleich oder verschieden und stellen einen geradkettigen oder verzweigten Alkylrest mit bis 
zu 6 Kohlenstoffatomen, einen Benzyl- oder Phenylrest dar, die gegebenenfalls mit einem Trifiuormethylrest, 
Halogen oder einem geradkettigen oder verzweigten Alkylrest mit bis zu 6 Kohlenstoffatomen substituiert sind, 
und Salze da von. 

Heterocyclylcarbonyl-substituierte Benzofuranyl- und -thiophenylalkancarboxylsaurederivate gemSB Anspruch 1, 
worin gilt: * *f & 

- R 1 ;Stellt^Wasserstoff, Fluor, Chlor, Brom, eine Nitro-, Trrfluormethyl- oder eine Gruppe der Formel -OR 3 oder -:i 

K vi SR 4: dar;> - r-'W'.: 
worin gilt: 

R 3 und R 4 sind gleich oder verschieden und bedeuten Wasserstoff, Cyclopropyl, Cyclobutyl, Cyclopentyl, 
Cyclohexyl, Chinolyl, Pyridyl, Imidazolyl, 1 ,3-Thiazolyl Oder Thienyl, welche gegebenenfalls mit gleichen oder 
verschiedenen Substituenten aus den Reihen aus Fluor, Chlor, Brom, Jod, einer Cyano- und aus einer Nitro- 
gruppe oder mit einem geradkettigen oder verzweigten Alkylrest mit bis zu 5 Kohlenstoffatomen substituiert 
sind, oder 

einen geradkettigen oder verzweigten Alkyl- oder Alkenylrest mit jeweils bis zu 6 Kohlenstoffatomen, die 
jeweils gegebenenfalls mit gleichen oder verschiedenen Substituenten aus den Reihen aus einem Trifiuorme- 
thylrest, Fluor, Chlor, Brom, Jod, einem Cyano-, Carboxy-, Hydroxy-, geradkettigem oder verzweigten Alkoxy- 
, Alkoxycarbonyl- oder aus einem Acylrest mit jeweils bis zu 5 Kohlenstoffatomen oder mit einem Chinolyl-, 
Pyridyl-, Pyrazolyl-, 1 ,3-Thiadiazolyl- f Thienyl-, Imidazolyl- oder einem N-Methyl-substituierten Imidazolylrest, 
woran Benzol kondensiert sein kann, oder mit einem Phenylrest mono- bis trisubstituiert sind, worin alle Ringe 
gegebenenfalls mit gleichen oder verschiedenen Substituenten aus den Reihen aus einer Nitrogruppe, Fluor, 
Chlor, Brom, Jod, einer Carboxygruppe Oder aus einem geradkettigen oder verzweigten Alkyl- oder Alkoxycar- 
bonylrest mit jeweils bis zu 5 Kohlenstoffatomen mono- bis disubstituiert sind, 
oder die Alkyl- oder Alkenylreste sind mit einer Gruppe der Formel -CO-NR 5 R 6 substituiert, 
worin gilt: 

R 5 und R 6 sind gleich oder verschieden und bedeuten einen Phenyl-, Benzylrest, Wasserstoff, einen Formyl-, 
geradkettigen oder verzweigten Alkyl- oder Alkenylrest mit jeweils bis zu 5 Kohlenstoffatomen, die gegebenen- 
falls mit einer Carboxy-, Hydroxygruppe oder einem geradkettigen oder verzweigten Alkoxycarbonylrest mit bis 
zu 4 Kohlenstoffatomen substituiert sind, 
oder 

R 3 bedeutet einen Acetyl-, Benzyl- oder einen Tetrahydrofuranylrest, 
T stellt ein Sauerstoff- oder Schwef elatom dar, 

V stelft eine geradkettige oder verwzeige Alkylen- oder Alkenylenkette mit jeweils 2 bis 6 Kohlenstoffatomen 
dar, 

W stellt eine Cyano-, 1H-Tetrazolyl- oder eine Gruppe einer Formel -CO-R 7 , -CO-NR 8 R 9 , -CONR 10 -SO 2 R 11 
oder-PO(OR 12 )(OR 13 ) dar, 
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worin gilt: 

R 7 bedeutet einen Hydroxy!-, Cyclopropyloxy, Cyclopentyloxy-, Cyclohexyloxy- Oder einen geradkettigen Oder 
verzweigten Alkoxyrest mit bis zu 6 Kbhlenstoffatomen, 

R 8 , R 9 und R 10 sind gleich Oder verschieden und bedeuten Wasserstoff, einen Benzyl-, Phenyl- und einen 
geradkettigen Oder verzweigten Alkyl- oder Acylrest mit jeweiis bis zu 4 Kbhlenstoffatomen, die gegebenenfalls 
mit einem Hydroxylrest substituiert sind, 
oder 

R 8 oder R 9 bedeuten einen Hydroxylrest, 

R 1 1 bedeutet einen geradkettigen oder verzweigten Alkytrest mit bis zu 5 Kbhlenstoffatomen, der gegebenen- 
falls mit einem Phenyl- oder Trrf luormethylrest substituiert ist, oder 

einen Phenylrest, der gegebenenfalls mit Substituenten aus den Reihen aus Fluor, Chlor, Brom, Jod, einer 
Cyano- und aus einer Nitrogruppe oder mit einem geradkettigen oder verzweigten Alkylrest mit bis zu 4 Koh- 
lenstoffatomen substituiert ist, 

R 12 und R 13 sind gleich oder verschieden und stellen Wasserstoff oder einen geradkettigen oder verzweigten 
Alkylrest mit bis zu 6 Kohlenstoffatomen dar, 

R 2 stellt Pyridyl, Pyrryl, Imidazolyl, Pyrazolyl, Thienyl, Isothiazolyl, 1 ,3-Thiazolyl Oder Benzo[b]thiophenyl dar, 
worin bekJe Ringe gegebenenfalls mit gleichen oder verschiedenen Substituenten aus den Reihen aus einem 
Hydroxylrest, Fluor, Chlor, Brom, Jod, einer Nitrogruppe, einem Tetrazolyi-, Trifluormethyl-, Trifluormethoxy-, 
Difluormethyl-, Difluormethoxy-, Cyano-, Carboxy-, geradkettigem oder verzweigten Alkyl-, Alkoxy-, Alkoxycar- 
bonyl- oder aus einem Acylrest mit jeweiis bis zu 6 Kohlenstoffatomen oder mit einer Gruppe der Formel - 
NR 14 R 15 , -SR 16 , -S0 2 R 17 Oder -0-S0 2 R 18 mono- bis trisubstituiert sind, 
worin gilt: 

R 14 und R 15 haben die erste Bedeutung, die oben for R 8 und R 9 angegeben ist, und sind gleich mit oder ver- 
schieden von den letzteren, 

R 16 bedeutet einen geradkettigen oder verzweigten Alkylrest mit bis zu 4 Kbhlenstoffatomen, 
R 17 und R 18 sind gleich oder verschieden und stellen einen geradkettigen oder verzweigten Alkylrest mit bis 
zu 5 Kbhlenstoffatomen oder. einen Phenylrest dar, der gegebenenfalls mit einem Trrf luormethylrest, Fluor, 
Chlor; Brom oder einem geradkettigen oder verzweigten Alkytrest m'rt bis zu 3 Kbhlenstoffatomen substituiert 

und Salze davon. 

Heterocyclyicarbonyl-substituierte Benzofuranyl- und -thiophenylalkancarboxylsaurederivate gemdB Anspruch 1, 
worin gilt: 

R 1 stellt Wasserstoff, Fluor, Chlor, Brom, eine Nitro-, Trifluormethyl- Oder eine Gruppe der Formel -OR 3 oder - 

SR 4 dar, 

worin gilt: 

R 3 bedeutet Wasserstoff, Tetrahydropyranyl, Benzyl, Acetyl, Cyclopropyt, Cyclobutyt, Cycloperrtyl, Cyclohexyl, 
Chinolyl, Pyridyl, Imidazolyl oder Thienyl, welche mit gleichen oder verschiedenen Substituenten aus den Rei- 
hen aus Fluor, Chlor, Brom, einer Cyano- und aus einer Nitrogruppe oder mit einem geradkettigen oder ver- 
zweigten Alkylrest mit bis zu 4 Kohlenstoffatomen substituiert sind, oder 

einen geradkettigen oder verzweigten Alkyl- oder Alkenytrest mit jeweiis bis zu 5 Kbhlenstoffatomen, welche 
gegebenenfalls mit gleichen oder verschiedenen Substituenten aus den Reihen aus einem Trrf luormethylrest, 
Fluor, Chlor, Brom, einem Cyano-, Carboxy-, Hydroxy-, geradkettigem oder verzweigten Alkoxy-, Alkoxycarbo- 
nyl- oder aus einem Acylrest mit jeweiis bis zu 4 Kbhlenstoffatomen oder mit einem Chinolyl-, Pyridyl-, Imida- 
zolyl- oder einem N-Methyl-substituierten Imidazolylrest, an welche Benzol kondensiert sein kann, oder mit 
einem Phenylrest mono- bis disubstrtuiert sind. worin alle Ringe gegebenenfalls mit gleichen oder verschiede- 
nen Substituenten aus den Reihen aus einer Nitrogruppe, Fluor, Chlor, Brom, einem Carboxy- oder geradket- 
tigen oder verzweigten Alkyl- und aus einem Alkoxycarbonylrest mit jeweiis bis zu 4 Kbhlenstoffatomen mono- 
bis distubsrtuiert sind, 

oder die Alkyl- oder Alkenylreste sind mit einer Gruppe der Formel -CO-NR 5 R 6 substituiert, 
worin gilt: 

R 5 und R 6 sind gleich oder verschieden und bedeuten einen Phenyl-, Benzylrest, Wasserstoff, einen Formyl-, 
geradkettigen oder verzweigten Alkylrest mit jeweiis bis zu 4 Kohlenstoffatomen, welche gegebenenfalls mit 
einer Carboxy-, Hydroxy- oder einer geradkettigen oder verzweigten Alkoxycarbonylgruppe mit bis zu 3 Koh- 
lenstoffatomen substituiert sind, 

R 4 bedeutet einen geradkettigen oder verzweigten Alkylrest mit bis zu 4 Kohlenstoffatomen, 
T stellt Sauerstoff oder Schwefel dar, 
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V stelft eine geradkettige Oder verzweigte Alkylen- oder Alkenylenkette mit 2 bis 5 Kohlenstoffatomen dar, 
W stellt eine Cyano-, 1H-Tetrazolyl- Oder eine Gruppe der Formel -CO-NR 8 R 9 oder -CO-R 7 dar, 
worin gilt: 

R 7 bedeutet einen Hydroxyl-. Cyclolpropyloxy-, Cyclopentyloxy-, Cyclohexyloxy- oder einen geradkettigen 
oder verzweigten Alkoxyrest mit bis zu 5 Kohlenstoffatomen, 

R 8 und R 9 sind gleich oder verschieden und bedeuten einen Phenyl-, Benzylrest, Wasserstoff, einen verzweig- 
ten oder geradkettigen Alkyt- oder Acylrest mit jeweils bis zu 4 Kohlenstoffatomen, 
und 

R 2 stelft Pyridyl, Pyrryl, Furyf, Thienyl, 1 ,3-Thiazolyl oder Benzo[b]thiophenyl dar, welche gegebenenfalls mit 
gleichen oder verschiedenen Substrtuenten ausden Reihen aus einem Hydroxylrest, Fluor, Chlor, Brom, einer 
Nitrogruppe. einem Tetrazolyl-, Trifluormethyl-, Trrfluormethoxy-, Difluormethyl-, Difluormethoxy-, Cyano-, Car- 
boxy-, geradkettigem oder verzweigten Alkyl-, Alkoxy-, Akoxycarbonyl- oder aus einem Acylrest mit jeweils bis 
zu 5 Kohlenstoffatomen oder mit einer Gruppe der Formel -NR 14 R 15 , -SR 16 Oder -S0 2 R 17 mono- bis trisubsti- 
tuiert sind, 
worin gilt: 

R 14 und R 15 haben die Bedeutung von R 8 und R 9 , 

R 16 bedeutet einen geradkettigen oder verzweigten Alkylrest mit bis zu 3 Kohlenstoffatomen, 

R 17 bedeutet einen geradkettigen oder verzweigten Alkylrest mit bis zu 3 Kohlenstoffatomen oder einen Phe- 

nylrest, 

und Salze davon. 



Heterocyclylcarbony-substituierte Benzofuranalkancarboxylsaurederivate gemaB einem der AnsprQche 1 bis 3 zur 
therapeutischen Verwendung. 

Verfahren zur Hersteliung Heterocyclylcarbonylsubstituierter Benzofuranalkancarboxylsdurederivate gerr&B 

einem der AnsprQche 1 bis 3, 

dadurch gekennzeichnet, daB 

Verbindungen der allgemeinen Formel (II): "2 ^ ki 

tio—v-vv 

if 




R T-H 



worin 

T, V und W die oben angegebene Bedeutung haben, 
und 

R 1 ' eine Gruppe der Formel -OR 3 ' darstellt, 
worin 

R 3 ' die oben angegebene Bedeutung von R 3 hat, jedoch nicht Wasserstoff darstellt, 
mit Verbindungen der allgemeinen Formel (III): 

R 2 -CO-CH 2 -Y (III) 



worin 

R 2 die oben angegebene Bedeutung hat 
und 

Y eine typische Abgangsgruppe wie z.B. Chlor, Brom, Jod, Tosylat oder Mesylat, vorzugsweise Brom, darstellt, 
in inerten LOsungsmrtteln und in der Gegenwart einer Base zur Reaktion gebracht werden, 
und dann, gegebenenfalls, die Schutzgruppen abgespalten, 

die Ester hydrolysiert, die SSuren mit den geeigneten Alkoholen in der Gegenwart eines Katalysators verestert 
oder die Verbindungen alkyliert oder die Ester direkt mit Aminen umgesetzt oder die freien Carboxylsduren, 
gegebenenfalls in der Gegenwart eines obigen und/oder eines weiteren Hilfsstoffs, amidiert oder surfoamidiert 
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werden. 

6. Verfahren gemaB Anspruch 5, 
dadurch gekennzeichnet, daB 

es in einem Temperaturbereich von +10 bis +150°C durchgefQhrt wind. 

7. Zusammensetzung, enthaltend mindestens ein Heterocyclylcarbonyl-substituiertes Benzofuranalkancarboxylsau- 
rederivat gemaB einem der AnsprOche 1 bis 3 und ein pharmakologisch geeignetes VerdQnnungsmittel. 

8. Zusammensetzung gemaB Anspruch 7 zur Behandlung und Vorbeugung akuter und chronischer EntzOndungen. 

9. Verwendung Heterocyclylcarbonyl-substituierter Benzofuranalkancarboxylsaurederivate gemaB einem der 
AnsprOche 1 bis 3 zur Herstellung von Medikamenten. 

10. Verwendung gemaB Anspruch 9 zur Herstellung von Medikamenten zur Behandlung und Vorbeugung akuter und 
chronischer EntzOndungen. 

Revendlcations 

1 . D6rivte d'acides benzofuranyl- et benzothiophanylalcanecarboxytiques substitute par des radicaux h6t6rocyclyl- 
carbonyle de formule g6n6rale (I) 



R 1 reprteente un atome d'hydrog^ne, d'halog^ne, un radical carboxyle, cyano, nitro, trifluoromathyle ou un 
radical de formule -OR 3 ou -SR 4 , 
dans lesquelles 

R 3 et R 4 sort identiques ou d'rff arents et reprteentent un radical cycloalcoyle ayant 3 a 6 atomes de carbone, 
un atome d'hydrogane, un hat6rocycle satur6 ou insatura de 5 a 7 membres ayant jusqu'a 4 h6t£roatomes de 
la s£rie comprenant N, S et O, qui est facultativement substitug par des substituants identiques ou differents 
de la s£rie comprenant les substituants halog6no, cyano, nitro ou par un radical alcoyle a chatne droite ou 
ramrf i£e ayant jusqu'a 6 atomes de carbone ou reprgsentertt un radical alcoyle ou un radical alc£nyle a chatne 
droite ou ramif i6e ayant chacun jusqu'a 8 atomes de carbone, et dont chacun est facultativement monosubsti- 
tu6 a trisubstitu6 par des substituants identiques ou diff 6rerrts de la s6rie comprenant les groupes trif luoroma- 
thyie, halog6no, cyano, carboxy, hydroxy, alcoxy alcoxycarbonyle ou acyle a chatne droite ou ramif i6e, chacun 
ayant jusqu'a 6 atomes de carbone ou par un h£t6rocycle satura ou insatura de 5 a 7 membres ayant jusqu'a 
4 hat&roatomes de la s6rie comprenant N, S et O et auquel un cycle aromatique peut fitre accoia, 
ou par un radical ph£nyle, tous les cycles atant facultativement monosubstitute a trisubstrtuas par des substi- 
tuants identiques ou drfterents de la s6rie comprenant les substituants nitro, halogano, carboxy ou alcoyle ou 
alcoxycarbonyle a chatne droite ou ramif i6e, chacun ayant jusqu'a 6 atomes de carbone, 
ou les radicaux alcoyle ou alc6nyle sont substitute par un radical de formule -CO-NR 5 R 6 dans laqueiie 
R 5 et R 6 sont identiques ou drfferents et reprteentent un radical ph6nyte, benzyle, un atome d'hydrogane, un 
radical formyle ou alcoyle ou alcanyle a chatne droite ou ramif i6e ayant chacun jusqu'a 6 atomes de carbone 
et qui sont facultativement substrtu6s par les substituants carboxy, hydroxy, alcoxycarbonyle a chatne droite ou 
ramif tee ayant jusqu'a 6 atomes de carbone, ou 

R 3 reprteente un radical protecteur d'hydroxyle, de la s6rie comprenant les radicaux trimathylsilyle, t-butykfi- 
mathylsilyle. benzyle, 4-nitrobenzyle, 4-m6thoxybenzyle, acatyle. tatrahydropyranyle et benzoyle, 
T reprteente un atome d'oxygane ou de souf re, 

V reprteente un groupe alcoyiane ou un groupe alcanyiane a chatne droite ou ramif i6e chacun ayant 2 a 8 ato- 
mes de carbone, 





dans laqueiie 
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W reprteente un radical cyano, 1 H-t6trazolyle ou un radical de formula -CO-R 7 -CO-NR 8 R 9 , -CONR 10 -SO 2 - 
R 1l ou PO(OR 12 )(OR 13 ), 
dans lesquelles 

R 7 represents un radical hydroxyle, cycloalcoyloxy ayant jusqu'& 3 6 7 atomes de carbone ou un alcoxy k 
chatne droite ou ramif ite ayant jusqu'd 8 atomes de carbone, 

R 8 , R 9 et R 10 sont identiques ou diffSrents et reprteentent un atome d'hydrog&ie, un radical ph6nyle. benzyie, 
alcoyle ou acyle k chatne droite ou ramif tee, chacun ayant jusqu'& 6 atomes de carbone et qui sont fecurtative- 
ment substitute par un radical hydroxyle, 
ou 

R 8 et R 9 reprteentent un radical hydroxyle, R 11 reprteente un radical alcoyle k chaine droite ou ramif tee ayant 
jusqu'& 6 atomes de carbone, qui est facultativement substitu6 par un radical phgnyte ou trrf luororrtethyle, ou 
reprteente un radical ph6nyle qui est facultativement substitu6 par des substituants de la s6rie comprenant un 
halog&ne, un radical cyano, nitro. ou par un alcoyle k chatne droite ou ramif tee ayant jusqu'& 6 atomes de car- 
bone, 

R 12 et R 13 sont identiques ou differents et reprteentent un atome d'hydrogfcne ou un radical alcoyle k chatne 
droite ou ramrf ite ayant jusqu'd 6 atomes de carbone, 

R 2 reprteente un h6t6rocyde de 5 k 7 membres satur§ ou insatur6, qui peut contenir jusqu'S trois atomes 
d'oxyg&ne, de soufre et/ou d'azote comme h6t6roatomes et auquel en plus un cycle benzgnique peut §tre 
accote et oil les deux cycles sont facultativement monosubstitute k trisubstitute par des substituants identi- 
ques ou diff&ents de la s6rie comprenant les substituants hydroxyle, haloggno, nitro, 1 H-t6trazotyle, trrf luoro- 
rrtethyle, trrfluorom6thoxy, difluororrtethyle, difluoromGthoxy, cyano, carboxy, alcoyle k chatne droite ou 
ramif tee, alcoxy, alcoxycarbonyle ou acyle ayant jusqu'fc 8 atomes de carbone, ou par un radical de formule - 
NR 14 R 15 , -SR 16 , S0 2 R 17 ou -0-S0 2 -R 18 
dans lesquelles 

R 14 et R 15 ont les significations montrtes ci-dessus en premier lieu pour R 8 et R 9 et sont identiques k ceux-ci 
ou differents de ceux-ci, R 16 reprteente un alcoyle k chatne droite ou ramif tee ayant jusqu'& 6 atomes de car- 
bone, R 17 et R 18 sont identiques ou differents et reprteentent un alcoyle k chatne droite ou ramif tee ayant 
jusqu'& 6 atomes de carbone, benzyie ou ph6nyie qui sont facultativement substitute par les substituants tri- 
f luororrtethyle, halog6no ou alcoyle k chaine droite ou ramif tee ayant jusqu'& 6 atomes de carbone, 
et les selsde ceux-ci. : .*£-" rv ■ 

D6rivte d'acides benzofuranyl- et benzothioph^nylalcanecarboxyliques substitute par des radicaux h£t£rocyclyl- 
carbonyle selon la revendication 1, ou R 1 reprteente un atome dtiydrog6ne, de fluor, de chlore, de brome, un 
groupe nitro, trrf luororrtethyle ou un radical de formule -OR 3 ou -SR 4 , 
dans lesquelles 

R 3 et R 4 sont identiques ou differents et reprteentent un atome d'hydrogfcne, un radical cyclopropyle, cyclobu- 
tyfe, cyclopentyle, cyclohexyle, quinolyte, pyridyle, imidazolyle, 1 ,3-thiazolyle ou thtenyle, qui sont facultative- 
ment substitute par des substituants identiques ou diff6rents de la s6rie comprenant un atome de fluor, de 
chlore, de brome, diode, un radical cyano, nitro, ou par un alcoyle k chatne droite ou ramrf tee ayant jusqu'& 5 
atomes de carbone ou 

reprteentent un radical alcoyle ou un radical alcteyle k chatne droite ou ramif tee ayant chacun jusqu'& 6 ato- 
mes de carbone, et dont chacun est facultativement monosubstitu6 k trisubstitu6 par des substituants identi- 
ques ou drfferents de la s6rie comprenant les substituants trrf luororrtethyle, fluor, chlore, brome, iode, cyano, 
carboxy, hydroxy, alcoxy, alcoxycarbonyle ou acyle k chatne droite ou ramif tee chacun ayant jusqu'& 5 atomes 
de carbone ou par un quinolyle, pyridyle, pyrazolyle, 1,3-thiadiazolyle, thtenyie, imidazolyle, ou imidazolyle N- 
rrtethyie substitu6 et auquel un cycle benz6nique peut §tre accote, 

ou par un radical ph6nyle, tous les anneaux Gtant facultativement monosubstitute k disubstitute par des subs- 
tituants identiques ou drftererrts de la s6rie comprenant les radicaux nitro, fluor, chlore, brome, iode, carboxy 
ou alcoyle ou alcoxycarbonyle k chatne droite ou ramif tee, chacun ayant jusqu'& 5 atomes de carbone, ou 
alcoyle ou alc6nyle sont substitute par un radical de formule -CO-NR 5 R 6 
ou 

R 5 et R 6 sont identiques ou difterents et reprteentent un radical phtenyle, benzyie, un atome d'hydrogdne, un 
radical formyle, alcoyle ou aktenyle k chatne droite ou ramrf tee ayant chacun jusqu'd 5 atomes de carbone, qui 
sont facultativement substitute par les substituants carboxy, hydroxy ou alcoxycarbonyle k chatne droite ou 
ramif tee ayant jusqu'& 4 atomes de carbone, 
ou 

R 3 reprteente un radical ac6tyle, benzyie ou tftrahydrofuranyle 
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T represente un atome d'oxygene ou de soufre, 

V represente un groupe alcoylene ou un groupe alcenyle a chaTne droite ou ramif iee chacun ayant 2 a 6 ato- 
nies de carbons, 

W represente un cyano, 1H-tetrazolyle ou un radical -CO-R 7 -CO-NR 8 R 9 -CONR 10 -SO 2 -R 11 ou 

PO(OR 12 )(OR 13 ). 

ou 

R 7 repr6sente un radical hydroxyie, cyclopropyloxy, cyclopentyloxy, cyclohexyloxy, ou un alcoxy a chaTne droite 
ou ramif iee ayant jusqu'a 6 atomes de carbone, 

R 8 , R 9 et R 10 sont identiques ou differents et represented un atome d'hydrogene, un radical benzyle, phenyle, 
alcoyle ou acyf e a chaTne droite ou ramrfi^e chacun ayant jusqu'a 4 atomes de carbone et qui sont facultative- 
ment substitues par un radical hydroxyie, 
ou 

R 8 et R 9 represented un radical hydroxyie, R 11 represente un radical alcoyle a chaTne droite ou ramif tee ayant 
jusqu'a 5 atomes de carbone, qui est facultativement substrtue par un radical phenyls ou trrf luoromethyle, ou 
represente un radical phenyle qui est facultativement substrtue par des substituants de la serie comprenant un 
atome de fluor, de chlore, de brome, d'iode. un cyano, nitro, ou par un alcoyle a chaTne droite ou ramif iee ayant 
jusqu'a 4 atomes de carbone, 

R 12 et R 13 sont identiques ou differents et represent ent un atome d'hydrogene ou un radical alcoyle a chaTne 
droite ou ramif iee ayant jusqu'a 6 atomes de carbone, 

R 2 represente un radical pyridyle, pyrryle, imidazolyle, pyrazolyle, thienyle, isothiazolyle, 1 ,3-thiazolyle ou 
benzo[b]thio-phenyle, ou les deux cycles sont facultativement monosubstrtues a trisubstitues par des substi- 
tuants identiques ou diff erents de la serie comprenant un radical hydroxyie, un atome de fluor, de chlore, de 
brome, d'iode, un radical nitro, t&razolyle, trif luoromethyle, trrf luoromethoxy, dif luoromethyle, dif luoromethoxy, 
cyano, carboxy, alcoyle, alcoxy, alcoxycarbonyle ou acyle a chaTne droite ou ramrfiee. ayant chacun jusqu'a 6 
atomes de carbone ou par un radical de formuie -NR 14 R 15 , -SR 16 , SO2R 17 ou -0-S0 2 -R 18 , 
dans lesquelles 

R 14 et R 15 ont les significations morrtrees en premier lieu ci-dessus pour R 8 et R 9 et sont identiques a ceux-ci 
ou diffgrents de ceux-ci, R 16 represente un.radical alcoyle a chaTne droite ou ramrfiee ayant jusqu'a 4 atomes 
de carbone, 1. v^*:<xciy;v* >t~ * 

R 17 et R 18 sont identiques ou differents et represented un radical alcoyle a chaTne droite ou ramrfiee ayant 
jusqu'a 5 atomes de carbone, ou phenyle qui est facultativement substrtue par un radical trrf luoromethyle, un 
atome de fluor, de chlore, de brome, d'iode ou un radical alcoyle a chaTne droite ou ramrftee ayant jusqu'a 3 
atomes de carbone, 
et les sels de ceux-ci. 

Derives d'acides benzofuranyl- et benzothioph6nylalcanecarboxyliques substitute par des radicaux h6t6rocyclyl- 
carbonyle selon la revendication 1, 
dans lesquels 

R 1 repr6sente un atome d'hydrogene, de fluor, de chlore, de brome, un radical nitro, trrf luoromethyle ou un radi- 
cal de formuie -OR 3 ou -SR 4 , 
dans lesquelles 

R 3 represents un atome d'hydrogene, un radical tetrahydropyranyle, benzyle, acetyle, cyclopropyle, cyclobu- 
tyle, cyclopentyle, cyclohexyle, quinolyle, pyridyle, imidazolyle ou thienyle, qui sont facultativement substitues 
par des substituants identiques ou differents de la s6rie comprenant un atome de fluor, de chlore, de brome, 
un radical cyano, nitro ou par un alcoyle a chaTne droite ou ramif iee ayant jusqu'a 4 atomes de carbone ou 
represente un radical alcoyle ou un radical alcenyle a chaTne droite ou ramif iee ayant chacun jusqu'a 5 atomes 
de carbone, et dont chacun est facultativement monosubstitue a disubstrtue par des substituants identiques ou 
differents de la serie comprenant un radical trif luoromethyle, un atome de fluor, de chlore, de brome, un radical 
cyano, carboxy, hydroxy, alcoxy, alcoxycarbonyle ou acyle a chaTne droite ou ramif iee, chacun ayant jusqu'a 4 
atomes de carbone ou par un radical quinolyle, pyridyle, imidazolyle ou imidazolyle N-methyle substitue et 
auquel un cycle benzenique peut etre accole, 

ou par un radical phenyle, tous les cycles etant facultativement monosubstitues a disubstrtues par des substi- 
tuants identiques ou differents de la serie comprenant les substituants nitro, fluor, chlore, brome, carboxy ou 
alcoyle ou alcoxycarbonyle a chaTne droite ou ramif iee chacun ayant jusqu'a 4 atomes de carbone, ou les radi- 
caux alcoyle ou alcenyle sont substitues par un radical de formuie -CO-NR 5 R 6 
ou 

R 5 et R 6 sont identiques ou differents et represented un radical phenyle, benzyle, un atome d'hydrogene, un 
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radical formyle, atcoyle k chaTne droite ou ramifige ayant chacun jusqu'a 4 atomes de carbone, qui sont facul- 
tativement substitu6s par un substituarrt carboxy, hydroxy ou alcoxycarbonyle k chaTne droite ou ramif i6e ayant 
jusqu'& 3 atomes de carbone, 

R 4 repr6sente un radical alcoyle k chaTne droite ou ramif tee ayant jusqu'& 4 atomes de carbone, 
5 T reprgsente un atome d'oxygdne ou de soufre, 

V repr6sente un radical alcoyl&ne ou un radical alc£nyl&ne k chaTne droite ou ramrf i6e chacun ayant 2kS ato- 
mes de carbone, 

W repr§sente un radical cyano, 1 H-t§trazolyle ou un radical -CO-R 7 , -CO-NR 8 R 9 
ou 

to R 7 repr6sente un radical hydroxyle, cyciopropyloxy, cycloperrtyloxy, cyclohexyloxy, ou un radical alcoxy k 

chaTne droite ou ramif i6e ayant jusqu'a 5 atomes de carbone, 

R 8 et R 9 sont identiques ou diff6rents et repr6sentent un radical benzyle, ph6nyle. un atome d'hydrog&ne, un 
radical alcoyle ou acyle k chaTne droite ou ramrf i^e chacun ayant jusqu'd 4 atomes de carbone, 
et 

is R 2 repr6sente un radical pyridyle, pyrryie, furyle, thi6nyie, 1 ,3-thiazolyle ou benzo[b]thioph6nyle, qui sont facul- 

tativement monosubstitues k trisubstitues par des substituarrts identiques ou difterents de la s6rie comprenant 
un radical hydroxyle, un atome de f luor, de chlore, de brome, un radical nrtro, tetrazolyle, trrf luorom6thyle, tri- 
fluoromethoxy, difluorom6thyle, drfluorom6thoxy, cyano, carboxy, alcoyle, alcoxy, alcoxycarbonyle ou acyle k 
chaTnedroite ou ramrfi6e, ayant jusqu*& 5 atomes de carbone ou par un radical de formule -NR 14 R 15 , -SR 16 , 

) 2 F " 
dans iesquelles 

R 14 et R 15 ont les significations de R 8 et R 9 , 

R 16 represents un radical alcoyle k chaTne droite ou ramif i6e ayant jusqu'& 3 atomes de carbone, 
r 17 represente un radical alcoyle k chaTne droite ou ramif tee ayant jusqu'& 3 atomes de carbone, ou un radical 
25 ph6nyle, 

et les sels de ceux-ci. 

* , V fi o tifr 4. Derives d'acides benzofurane-alcanecarboxyliques substitu^s par des radicaux h6t6rocyclylcarbonylei.selon les 
v ^:..j<FsX-rf ivto, m revendications 1 k 3 pour rutilisation th6rapeutique. ^..^vvisw* v ^ - 

tor A %:%/ " -^'zf 1 30 ' v * v ' ■ --w-^-- - ■ 

5. Proc6d6 pour la preparation de derives d'acides benzofurane-alcanecarboxyliques substitu§s par des radicaux 
heterocyclylcarbonyle selon les revendications 1 k 3, 
caract6ris6 en ceque 
des compos6s de formule g6n6rale (II) 



20 S0 2 R 17 
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45 dans laquelle 

T, V et W ont les significations ci-dessus merrtionn6es. 
et 

R 1 ' repr6sente un radical de formule -OR 3 ', 
so dans laquelle 

R 3 a la signification ci-dessus merrtionn6e de R 3 , mais ne represerrte pas un atome d'hydrogene, 
sont mis k r6agir avec des composes de la formule g6n6rale (III) 

R 2 -CO-CH 2 -Y (Ml) 

55 

dans laquelle 

R 2 a la signification ci-dessus 
et 
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Y represente un radical partant typique comme par exemple, un atome de chlore, de brome, diode, un radical 
tosylate ou mesylate, de pr6f 6rence un atome de brome, 

dans des solvants inertes et an presence d'une base et, ensuite, si souhaite, les radicaux protectees sont 6li- 
minds, 

5 les esters sont hydrolysis, les acides sont est6rrfi6s avec les alcools appropries en presence d'un catalyseur 

ou les composes sont alcoyies 

ou les esters sont directement mis & r6agir avec les amines ou les acides carboxyliques libres, si c'est appro- 
pri6, en presence des composes ci-dessus et/ou un auxiliaire, une amidation ou sulfonamidation suit. 

io 6. Proc6d6 selon la revendication 5 caract6ris6 en ce que I'intervalle de temperature est de +10°C k +1 50°C. 

7. Composition corrtenant au moins un derive d'acide benzofurane-alcanecarboxylique substitu6 par des radicaux 
heterocyclylcarbonyle selon les revendications 1 & 3 et un diluant pharmacologiquement acceptable. 

15 8. Composition selon la revendication 7 pour le traitement et la prevention de processus inf lammatoires aigus et chro- 
niques. 

9. Utilisation de derives d'acides benzofuranealcanecarboxyliques substrtu6s par des radicaux heterocyclylcarbonyle 
selon les revendications 1 & 3 pour la preparation de medicaments. 

20 

1 0. Utilisation selon la revendication 9 pour la preparation de medicaments pour le traitement et la prevention de pro- 
cedes inf lammatoires aigus et chroniques. 
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